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(57) Abstract: [PROBLEMS] To provide 

an optical information recordiag device, 
reproduction device, and method capable 
of recording and reproducing information 
more accurately in holographic recording and 
reproduction. [MEANS FOR SOLVING THE 
PROBLEMS] An optical information recording 
device includes a first spatial light modulator 
(I) for spatially modulating light from a light 
source (143) by a plurality of pixels so as to 
generate information light and a second spatial 
light modulator (R) for spatially modulating 
the light from the light source by a plurality 
of pixels so as to generate reference light. The 
area I of the information light and the area R of 
the reference light on the entrance pupil surface 
of an objective lens (111) are formed in such a 
manner that one of the areas surrounds the other 
area. The reference light is spatially modulated 
by the second spatial light modulator (R) so 
that no interference is generated between the 
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hnm^i^^i 1 itt. ii^f — A:^7°y2/^si48aco_h>^o{iz:s}ciHp:$iLTv 
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:?tt-— i^;^-7°ys/^ffil48a«. im^:>7\^(Dm^^^^^X. 4^(Dl^mRl49^mM 
[0081] ^yV^i^l4l(D^—:^U<Dmi(DtEm(Dmmi^Wl{:^Mi^xmm^W.^ir^^^ 

(DycM^mi^^--^i43tm^j:^-^-ynm'jtmstf£^'^mi^i---^i53m^^ 
Hv;^-y— xxtf #^#6-y— #«$gsi#^® i54/5s@^$tb-cv ^6o ^(D-^-7f<m 

#^##^154CO_h;^{C«^yXA:/a>;/i^l55;0S^{t^nTV^So ::^yXAyn5/i5' 
155(7)M?tt:'— i^^I^y^^cJ'ffilSSaft. fl!i;^-<D^yXi^>^a<yiJ'148(7)SI^®148b^ 
¥tT-i:/c^5J;5{-Sa«^tb-C*5>9. m^^^—J>^^-:fVyi^mi55atKM\Sil48bt(Dm 

^xi-m^m-i^i^—^i43(D%) ^mm-t^mMy^^i-^ i56mm^tix\^ >6„ 
[0082] m^L. :^mmmm<D^\nmmn±mn(Dmn<DtE.m^i^^n^mm^^^(D 

[0083] i^mi^i^~^i43n. =^\^—u>Wj:sim^(Dtftmnz.^^^xmm)^iii^-t^o 

[0084] !fl43J;<9mi')-^tl.fcS^i*OI^— r^f^, =iy^— ^U:/Xl47{Cj;o 

TW^i^tb. :7°yXA:/py^i48<7){i5ttr— A:^:/y5/i5'Si48a{viA*tL, 
[0085] ^L-C. ^PHl^'^«i44cD«(Z)ii)^(-J:oT^rN^6^(::'S^P$tLfctf fg^feiSit/ 
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[0086] ^m^mmm44(Dii!,^^x'h?>mn^R-ammm^mytit. pm^-^'h?><Dx- 

leMs^Mu. :^T^\y^m4t^m%^(Dm^M±.xmhA^m-ct^^^o\^^ 

[0087] ^mw^—^i43(DmMmmmmt}\:L^-^^ich^t. ^m.umm^\z.^m.itt 
[0088] um.mtit>h(Dm^%n. M^^>:<iii\^x-Dx^mtt^^. 4':i^(Di^mk 

yVyi^mi48aX^m^tl. m^KMmi48hXRm^tl. -^-CiJ^nV-vXTW^M 
tH:mmm45l,z.A^ir^o 
[0089] If $g(^iE^^SW^Bt^c:*3^^-C. a;^7«Df— 3!jf;B^?!^T'fe5i|^^f4i:i^— t^-'lS 

>^yys/^®148aiCj;oTSW^tbT. 4^p^(Dl^M:Ul49^mMl.X . ^f^i^l-^Xl 

7a^yi^l48<7)^)tt'~A;^:>^!;i/^ffil48aT'S:W^tL, 1E(-RW®155a-eSM^ 
48<Z)Sl^J-®148b{^joV^T^^tti^l45#Uci^lt^tt5;5\ 'My-i^i^^lbUcX^ 

±^mm45---(DA:fjf)mwr^ti^o :i(D^^yt^'-M.mmmm(DTh^i^p^-^ 

[0090] :7"'yXA:7ny^l48(^^|^J-®148biLT. ^*ilWtt^i^^c-&i:. 
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[0091] m^i. :^mmmm(Dytmmmmn^mmi<Dmm(Dn±micifsn^w±^^m(D 
[0092] mm(Dn±m{a-±. ^mwi^~^i43(Dmt)i^. n^mmtam^^th^o 

'L44(Dmm(Dmmicx-Dx^mm:imm^tifcw±m0m^7i>tiim^Mo */c, 

[0093] ^PBl«fi^l44<Dt±iM)fe^-fo5S^jl#BS,3t«. PmitX^^(DX\ 'f^)XJ>.y' 
48CO'(l7tf"-i^X37°y5/^ffil 48a^3SiiiL. 4'A(0^ ^Stel49^iiiiiLT 

:y^iiiKx-oxm=fitt^i^. 4'j^(Dmm^i49^mm\^xsmit(Dittfj:^o ^ 

(DmK)%\^. :7'yXA:/a5.i:^i48(7D{i*fc^-A;=^:ry5/i?®i48a-esit^ti. y^'iJ^ 

-^X>:^150{Cj:oTS;^ffl#fl?.3tlfl!;5>^^*$tL. ^TKlt® 148bTRlt$tl.. 
-^^^n^^XTW^MT. 7fe^!±i^l45{-AWi-5o rcD^t;|^t±5^l45<7)fltl^(^ 

&0^>72^^>':7-^^-tf $g#cOTKi/x . i;iS-e^<5„ 
[0096] f^io^ ^J^^Mmm44\-i%(Dm%^\^^Mm^^^J:\^^h<DX^^Xi^^\,\ Z(D 
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[0097] rc^ct9(^, mmmm^MLxmn^tm-t^t:ii^(D^mx^^^^mi^i^-"^i43 
m^xmm-r?>o 

m^m^<'^—>'^^-i-mxh'o. m4{h) ii0mi^(D^m^my<^—>-^^-rmx 

^'Simmi44(D^tLW:Amm\y:^:^iii(DA^mmxh^, ?Erm^^'Mmm44(Dm 

[0100] m3Rxfm4{a) {C7^-r^^{z^ Mmi^>xiii(DAMmmi^i^oh^x^m^m^<^ 
-^tt. 'p'M{^mmt^ti^mmmMmR(D2-D(DmwRUR7!)^h^j:^xi^^^ 

o 

[0101] ^'L-mi<Dmmimmit. m3R-(jm4i:i^-rmm^m'^^ti^wxitf£<^ r 
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[0103] :^mm<Dj:oic^ ^mmc^m^ivtc2-o(D^=§:m\^^x^my<i^->^Mm-r^^^ 

•tt\.\-£m^R(Dmm±itt\.x?k^\.. mmR(D^^^-±m^m%t\^xW'M'r 
thi^mm(Dm>'^±^t\^xm^-t^(Dx^^. 
[0104] ti^o-c, 2-^(Dmm&UR\^. -ijtmwjt(Dmmx-hK). m:^i)^^m%<Dmm 

[0105] J:'9^T*L<(*. 4''il^tyco$^Js!«I^tff^^(7)'gMigc<!:L. ^tL^^'9lffltpMte 

it(D^^tir^o >it^^l^:/Xlll(D^13,L^§|5^(75^/JSjs|^A|J^j-^J^^lJJ^^^^^^ 

^'iEm.\^\^m.^mu.'t^^tf)^x^^i)>hx^^, 

[0107] 1215 (A) fi. tB^H#{e:*5{tS'IW$R^<t#fi^^(0/^i$'-:/^^t-|lI-efo5o gl5(A) 

J;5{-40(7:)#M^(7)M^51a, 51b. 51c. 51d;4Sgaft^tlTVN;5, |gl5(A) fd^i" 

mm%Rx3^mm^. V ^-m-h^w\%^m^(Dm.Wi(Dmmk^ii^x%m^mii^^ 
mm^mm^Kxh^^. 115(A) {>i^>-rtf fB^&i>~#ji^^T#$-a:Ttf ^gte^ji 

[0108] |1|5(B):P;M(D)«. 1215 (A) tCl^-TW $ft3feSt>'#flS,^;^^?^^^^X|E^$tLfc 

^l±it|{i^iAl^L7t^v^J;9^-«/i5<;^i^TV^5;6^ l2l5(B)7!;S(D)^^^oV^r{i. .TO 
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[0109] 1215 (B) {^^irxoi^. n^m0m^t\.xmm^^tmmi^4'^(Dmm52a. 52b, 
52c. 52d^mmL.xn^i.tim^. n^yt(Dmm53i'S:^ mm^(Dmm5otmz< 

[0110] i2i5(c) n^mmm-ytt]^x2-D(DmWi54a, 54b^{£jiL-r^-^L 

/Co 

[0111] rtLpjcT)^^;^.^, n^m^m%i)m^i\:A.x\r^^m^. mMi.tzM±m^m% 

/6\MJ|!c51a/j^^g|ixfc{iR(7)tffg^<t{ife^<9^?^itT{::^#yN^-^^^iS^ 

[0112] t/&oT. mmLit(om^jSLXfmmit(Dmm^. \'^-rfii)^-:^(Dmm^m.ii(Dmm 

[0114] l§l6(A)Xt)«(B)tt, >Pj-#5l^>'Xc7)AWBt®(-*5Jt-5tf #^i:#R^3tc^^r^'J^I^ 

fJJ^(7)^,^{i^#»i/>X<7);*c^$/^<!f(^j;o-Cff!iJ[5S$ti.TV^ScoT\ 1216(A) (c:j;l:-< 
-C|216(B)-Cfi. tf$g?tCOf^^l83^J[S<L/c/cJ6, ^t^(^#BS^(DfIi|Kl84/&S^< 

T^coTv He (A) tine (B) -ir#ff.^<D#{i®a^ '9<D^<D!^;j|-^lllC{ci-6i:, 
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[0115] m^^comm^:^^f^mtLmm'^^(D^(Dmm^tt^xmm^(Dmm^isi'}-^ 

t'^^>t^£^mm<Di^imt:^n^(Dmi$.i^tsi,i-^^tix^h±^<L-xh^\,\ 
[0116] ^(DXots:^mmi^xtn:£. iti^^^nycy^^-^'m^^^uT^^hmki^ti^mn'jt 

i^^-^x^Mi^itm\.xmmmmm^±^<'t^:Lti!)^x^^^ 
[01 17] Mtc. ^m^^mm44i,:i^^x^mmt. mm^m±mnmmm3^cto\^^x 

^m^iit. ^Wci-?>:LticX'ox^bb^}^it>nx\r^tz.mi$^Mhixm^-h'ox\^^tctz 

[0118] tjgoT, ^m^^^mm^mmirm.{z^ mm^m±:d>mmmmm3\zi3\,^x=f 

[0120] ll]l(c^■t-J:94^)t---:yKl40^cfcl/^T. #RS^;0^|lt!ci-SSS«. ®mtV^;6S 
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[0121] fj:is. m^^-<^->Rai-i. m^:iu\^tm.?S^-t?>:J7\^ (Ill3(7)^p[]-e^-r:*f^) 

[0122] 1218 (B) {i. ikm'^y<^-'^<D0m^^m\^^xm^i.fcmm^n±Ltci,<D'ch^ 

m^tircmm^t^m\.^xmm\^tc^^u^'9z74^n^\^tzw±mx^^. msis) iz 

[0123] -(DXoic. wn-yt<7)mm^mmt^xoimi^^titzmmyt<Dmmizi3\^^x. # 

. mnyt(Dmmz\^^^mw^^mm-r^^t^'^x^. mn(Dy^x:ti&m^^^t7b^x 

[0124] Mimm^<^-i^Rat\^xit^ '^Mcmm^<^-:^^m^\^x^m-r^um^'ij'^^^ 
-,^xhx\^^u ^m(7yum^'i:?,^^-h(DijkM^y<<5'~>'tm^i.x\^^xi,^\,\ ^ 
fc. mmmmy^i^-^i-i. mmmi^nm^tLxi^^xh. m^^^^^mx^mts^x 

m(D'p>\L^:b>±mxh'o. nMiky<^-:yRa(DiRm<=p>b^7bmmixh^t. 
^-'^Raic^^xm>ir^mm<D:)j\^r^mm^(Dmmtm.x'oM:<m^(D^M: 

[0125] Mt^. ll9:^MIllll{c,T.-rj;5(c:. #M3ttLT;^l^m/^°^?->-^^^ffi■t-;5i:. IE 

[0126] iii9{i. tmmizisn^mn^(D^m^m^<^'->'2oitmmyt(D^m'Mm^<^ 
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i^m. em. sm. sm. sm. em. mtm-<. :^±.(r>iE:>jm^m\^^x^iEmm 

i^n^^mM(mM^-L-i^)ii3. 00° -c$?5„ 

[0127] |2I10«. n^m^m^(D^m&my<^-l^Xh^. miO{Al)(Dy<^~^^204lt 

u±i.xmio(A2)i,z.^-r, mio(Bi)(D^<^-:^205h. um^'b;^.7f)^(bMcmvt 

5o ^'io(Bi)(Dy<^-:y205^T(DmmVj^^i)}:iK\^xmio(B2)ic^-t, mio( 

A2) 10 (B2) ^^t:t^xh. mmm^^^^<^-i^xh^^tnmibfj:\^ \ 

[0128] mil (A) tt. 3gPBmM/<i5?-V204<Z)#fi^^T'S;i:LfcS^^-efe^3, Hll 1 (B) 

It. ^m^my<^~i^205<Dmm^xw^Ltcw^^x^,?>^ miu^h. mn^Jt^^^ 
^-:ym<Dum'p'C?m^o. 02° motzi-fx. im^i^t/uifw±-r^zti>x^f^ 

[0129] ^tz.mi0iAl)(Dy<^~^^204^Um^'L-'.^^mitL,X0. 02° m^^^fctcn 

xh. Mii(B)(DXoicmm^i^t/u}fn±i-^^tr^x^^j:7f)>^fz. 
[0130] u±<Dt^^^ m'^y<i^->^(D^m-M-i. 0m^y<^-i^(Dm^m^m^^(Dx\ 

>'^\Bim-^t^^txmmo^m^^ms^L.imm^mm(Dms:'r^mm(Dmmc 
[0132] sfc. ^m%^^mm\'^m-t^m\c^ ^m%m±m^mum.m3kz.i6\^x^^$- 
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[0133] im^^mmi:i^mx^^^^m^^m^^mmL.x. ^m^n^^m(D6^mc^ 

i^:^^'xmm\^tmm<DiiLm^cft^\:.xm^^<DiiLm^^^j:h'^'i)^m^^ 
[0134] -^LT. mmyt(Dmn:f7\^^ytm:Uf^Klm^l^^■f^t. M!^i->':^ici:^xmmm 

-yt(Dmn:^i^^'jtm:^\^&.^\^mirtcm(Dnmmx^?,o mi2(c)nMm\^'^:<i 
ii^ytmi:iy\^f)^ibMmm a mxm^ mi2ia)Rx/ (b) i^^M^m 1 2 (c) <da- 
A'mw&. m-B ' w ® El xh^, 

[0135] |lil2{C^i-j;^{C, 4^(DmVi(O0myt2im. ^$*212cD;&T(^'ggi§g211a{C 

iu^j:-^x^^^(D^m2i2tim^j:^im2i3KMM^i^^^^im^. mnm 
mm2i4<Dmzts\,^xi-imm2iih(Dx^imm^ti^o ^(dtci^^ imscb) izTjk-t 

h-r^ 0m'jtm±(D=fp^^m<^t7i'-x^^^ 

[0136] lll3(a);5-b(e)cD#|lIf4, n?)^0#fi^^Sr|iif;i3. 4. 6. 8. 12^fi|U ft 

^^ti^X^M^^^^m-r^^t:^>X^SNi:t^±^<ir^-t7!>^Xt^o MzX'OV^ 

[0138] mmit^^mmi:i^m-rm<i^. »mytm±mmmmm3ic^\.^x=fm 
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[0139] 12114(A) . (B) Mm\^:y:<(DAMmmc:hi-f^^m^(Dmm22i^?jk-tmx 

(omx=F-m^^\zx^^fztHmi7Rv^mi80m).mi4(A)ioxxiiB){zj3\.^xit 

. ^m%COmm221a, b, c, d, eKm.X%m^tmm222a, b. c, d. efi. #883^ 

^ffML/^v^^ci^), mm^m±(D=^w^m±ir^z.tfi>x^:^(Dx^^. f£4o^ mi4 

^^V^ |gI14(A) joJ;0?(B){;i:^5V^T«. #B«JtO^JsK;5S3o:5:tJ«5o-efoo^c 

# BS. )16 S j b -r 5 f:: * L < V \ 

[0140] ^fc. 1114, m5^ meRximibicTT^-rxoic. mnyt<Dm^^mmt^j:oi,'ijfm 

[0141] Mi5{A)m^mm^i6n^\^n%t^m%(D^m^^^~:y^^^h(Dxm. 
5{B)\-i:n^mci6n^^m%(D^my<^—:y^^-tho:>xm^ m\^{c)\-m^ 

\^^\^^x'^Wi\z.^m-^m^^fcmm%23it. v]m-^(D^m%(Dmmz.ii6\^^ 
x'iE.mmz.mm^mm^Hfz.^m%232t^m\^^xmnm-^m.\^fz^ m\5{A)oy^ 
m%(D^mmn^<^->\t.mzmm\'k^ntLf^\^^^iy^'j^ti:y<^~iyx:h^o 
[0142] ^cot^. mi5{B)\z.m-tx.o\z^ 0m^232tmc^m^<^~'^(Dn±m(D^m 
yt233i:mMLxmm=^n^\.xm i s (o iC7r^-m±m234^mco mibio iz 
7jkTn^^234it. mi5(A)<Dmmyt23itmv:y<^—i^ic^^^&oK^m^tix 
is<o. mmr>iEmizn±^tix^^^:ittmm^tifz. 
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o 
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mmimA>h(D%^m^(Dmm\^^^x^m\^mm-t^:Ltxm^^m%^^ 

. \^irfii)^--jv(Dmi$.^i^ij(Dmm^M'omt^^o\^Mj^^fhXi^^. 
mm^m%\i^m%n±tmmmmmmm\^m^x=^m^^]:.m^^x.D\z.mm 
m-<D'^m%^mm^^^x^mmzMm^nx\^^^z.t^mwLh^^%mmi.m 

[2] '^m^un\^fz.mm%t^m%t^nmi^i^:^\:i^<^xmm^w-KmM\^. mmu 
mmPf(DmmMmm\^^\^^x=^w^^s m%=?-w^<^—'^\^^-^xmm^^m.m-th 
%'^mMm.mm.x^'ox. 

%mji^h<D%^^^(Dmm\z.i:<>x^w\mz.^m-t^^txmmmw^%^^fiz^ 
mm%mj)^h(D%^m.Wi(Dmm\c^^x^mmc^m'r^:Ltxmw.^m%^^ 

w)mnx.o\m^^^x^v)^ 

mmw<Dmm.umm^^i^^^x=^m^^. m%=^m^<^—iy\z.^-^xmmi^wM.ir^ 
%mme.mmm.x-h^x. 
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Mmts^')\z.mf^^nx\^^:b^t^'wm.t^^it\^m.mm.mm.o 

[7] \^m^un\^f'mn%t^m.%t^wim^i^^\:ix^xmmmm^mm\^. mmm 
^\^mmmijmx^'ox. 

m^'&m^fix\^^^^t^w^t-r^%mm.um^mo 
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mmw(Dmmmm\^i^\'^x=^^^^. '^m=^w-^<^~'^\^^<^xmmi^mm-r^ 
it^nt^m-^mx-h-^x. 

[12] mn^unL-fz.mmittm^m±t^nm\^iyy^\^^^xummmz.mm\.. mibie 

[13] ^fattfS?t<7)ffll^o;^75^MIB#RS,^(7)ffi^j;«9t>J^^<. Btjffl#f!i^^7)'nM^i-*5tt 
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[14] miumm%Rxj^tiim^m%i-i. m-<D'^m^^mmz.i:^x^fmKmm^n 
[15] mm^m^n. mm^m^mmm^j^-^x. yt(D^mRxfmst^^mm^^m 

^r^^'Mm^i^^or^^^^c-^M^tix\^^^:it^<^mt-r^^mnn^mm.o 
[18] m=m'jt^Mm^>'^^^x^xmmmm^mM\^. mm0m^tmtimmmi^(Dm 
mmmm ^:imm^titcT-m^<^->t^'^m-^^^tx\ mn^imi^tcn^^^ 

^^^^xmrn^n^-r^^imm^mmxh-ox. 
ttm^''h(D^'k^wc(^M^\^^^xm^m\^Mm't^:itxm^^m'jt^^f^-t 

mmMmi^^^^(7)msd.^myt{^^\^^x(DAm&mici3iir^wsm0m^(Dmm'i 
7i'>^mm<Dm^vty<^->''^mi^m^^mm^x-ox^mm^mm^tix\^^^^ 
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[19] mm^^-m/iu^^xicx-oxmrnmrnm^L. mm^myttmmmmmi^<Dm 

^'-mmt^j:^im^^inxh^^-t^ti^mt-r^itmnn^-.mm:o 
[20] mi.?Em'jtmm^it. ^(7^^ts^m^^mx-^^mmi(Dmm^mu mmmm<Dmm 
(0iiLmi^it^cxtiim^(DmnAmfj:^^t^mmtir^mmMi77bm.i9(D^^ 

[21] mm^m^^mmc^if^mMit<Dms(D^^ii^ mtmm'jt(Dmnij\^^^ 

[22] mmit^Mmi^>^^iz.^^xmmmmmMu mmm^tmmmmmit(Dm 
mmmmi^mm^tifz=f^p^^y<i^~i^t^=f^p^^^^:Ltx\ mn^mwLfcw±yt^ 
m±^^xmm:n±-r:i,^mnn±:)jmxh^x. 
mm^mmt.mm<Dmm{^^':>x^mm:i'Mm^ti. 

mz0mmt0mt^m±^mtmmEmmi,c:fs\^^x'^P:^^^cm^^^oi^mm 
^m^^Mmm^xoxmmm:i-^m^tix\^^^^t^mmt-r^ytmmw±:^mo 
[23] 0m^^Mm\^i^:^iz.x-^xBmmmcmMu mtmm^tmtmmmi^(Dm 
mmmm i^mm^titz=f^m^<^'->^t^=f^m^it^ztx\ m^^m^Ltcn^^^ 
m±^^xmm^n±'r^ytmn^^:^^^xh'ox. 

mmmmiti-i.mm(Dmm{z.^^x^mm^mm^n. 

mw.M<^\^>:^(Dmmmmm^<i^^x(DAMmmi::isn=bmm^m^(Dmmi-i 



wo 2004/102542 



34 



PCT/JP2004/006464 



m^^-^xmm^'^-^'t^ytmmn^:hmx^^x. 



i^(D^'tAz.n\^X^n'^^tfi:^^o\zMm.^KX\^^:Lh^W'^b-r^^ 

[26] mm^^nmi^:y:^\^x^xmmmmmm\.. mm^m%mmummw-(r)m 
m.mmmi^mm^nt:.T-w^y<^-i^t^T-0^^^^tx\ mn^un\.fz.n±it^ 
^^^^xmm^m^^^%mnn^-j^'^xh-^x. 

^\t^^^it\^.w^(Dmmk^Li:'^xit<Dmmif)^^w\mz.^^m^fi. 

mw.n'^\^>':<(Dmw.^m%^^^\^^x(nx^mm^i^n^mu^m%(Dm.^R 

■b^w)mt^i:.o\:iy(m^nx\^^:Lt^mwit-rh%mmr^±^mo 
[27] mtmm%\^. ^f^%m.mm:^i:.'^x. %<Dm.^-sixm:m^^w\m^Mm^M 

[29] mmM%mz.n\^xmn^mm-r^fc^(D%m±m^j^^^~-yr^mimts ttite 
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